Purpose. Nursing has evolved as a unique and independent field over the last decades. Unfortunately, many nurses in Korea express concern that they lack appropriate background knowledge in bioscience necessary to practice nursing competently. To determine the reasons of their concerns, we examined the perceptions of RNs regarding bioscience courses in their undergraduate (Baccalaureate and 3 year diploma program) and their perceived relations to the practice of nursing.
INTRODUCTION
In the last few decades, the body of knowledge required for nursing has expanded greatly as the nursing role has new dimensions of patient care. Today's nursing schools place a much stronger emphasis on the psychological and behavioral aspects related to patient care than in the past. Unfortunately most nursing schools have not made corresponding revisions in standard nursing courses dealing with bioscientific aspect of nursing knowledge (Trnobranski, 1933; Jordan, 1994; . Torrance & Jordan, 1995) . Yet most in the nursing field would agree that a sound 'working' knowledge of anatomy, physiology, pharmacology, pathophysiology and microbiology should, in fact, be the force along with nursing courses in psychology and interpersonal patient-care behavioral skills. Clearly, a more meaningful integration of bioscience courses into the new nursing curriculum is needed (Akinsanya, 1987; Trnobranski, 1993; Clark, 1995; Wynne et al., 1997) .
Recently, studies have found that nursing students themselves are pointing to insufficient training in physiology as a major cause of their failure to understand much of the clinical phenomena they encounter in the hospital setting (Akinsanya, 1987; Courtenay, 1991) . Moreover, the balance between the behavioral and biological sciences in nursing education is perceived by stu-
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Nurses in Korea often present criticism on their training regarding bioscience courses in nursing education, however, no researcher has ever attempted to ascertain just what type of bioscientific aspect of nursing knowledge is needed for registered nurses. Moreover, the depth and details covered in bioscience courses for nurses has never been scrutinized in terms of either need analysis or the actual application of course in the clinical field.
This study attempts to determine why practicing nurses in Korea feel that bioscience courses they had are not helpful in clinical settings and when the knowledge deficit related to bioscience was apparent in clinical situation. We also sought to find the differences in perceptions regarding bioscientific aspect of nursing knowledge deficit between the graduates of baccalaureate nursing program and those of 3 year diploma program.
Based upon their perceptions, suggestions for strengthening bioscientific aspects of nursing knowledge development are also discussed.
METHODS
The questionnaire was developed based on information obtained from 2 nursing faculties specializing in bioscience nursing, and 6 nurses who graduated from different degree programs and are currently working in a variety of units in different hospitals. The instrument's internal validity was Cronbach alpha of 0.935. The questionnaire was sent to the 3 biggest university-affiliated tertiary hospitals with more than 1000 beds each in Seoul, Korea. We do believe that these hospitals best represent the nurses from different programs, having employed the best students from each program, therefore providing us with a suitable subject group for this study.
The questionnaire covered demographic information of the respondents and the perceptions of bioscience nursing knowledge.
The demographic information included the name of the hospital, the type of training program they had attended (3 year diploma program, 4 year baccalaureate science of nursing (BSN) program, or graduate program), the current working units, their position in the unit and their working experiences after graduation from nursing school.
The information of the perceptions included 1) the name of bioscience courses each nurse completed; 2) the lecturer's background; 3) whether the nurses felt that they currently were lacking in bioscience knowledge; 4) if they felt deficient in this area, and why they felt that way; 5) if they felt a lack of bioscience knowledge in their work, when they felt the lack of such knowledge most; 6) order of frequency of subjects' response to suggestions for strengthening bioscience courses in training. 7) what sort of bioscience nursing knowledge from each bioscience courses listed did they feel would be most pertinent to achieve optimal performance in their nursing tasks. Questionnaire data were analyzed with descriptive statistics, Chi-square, and ANOVA with the use of the SPSS statistical package for PC.
RESULTS
Out of 660, 559 subjects answered. Among 559 respondents, 321 (57.4%) had BSN degrees and 78 (13.9%) had either finished graduate program or were currently enrolled in graduate school. And 499 (89.3%) were staff nurses, 57 (10.2%) were unit managers and 3 were supervisor nurses. 183 (32.7%)nurses worked in ICU, 75 (13.4%) worked in OR and the remaining nurses worked in GU (See Table 1 ). The mean number of years of experience for the entire group was 5.5 years. 
Bioscience Courses taken by nurses during their nursing training:
Six bioscience courses (anatomy, physiology, pathology, pharmacology, microbiology, biochemistry) were listed on the questionnaire. More than 90% of the nurses had taken all of them except biochemistry course which only 60% of nurses had taken(p<0.01). Nurses who had been trained in 3 year college programs reported more of their courses were taught by nursing faculty than did those nurses who had been trained in BSN programs (See Table  2 ). The number and percentage of subjects who had taken six bioscience courses are listed in Table 2 . Also the number and percentage of nurses who identified the lecturer's background and their courses are listed.
Reasons given by nurses as to why their bioscience courses are not helpful in clinical settings:
531 (94.9%) respondents reported that they feel a knowledge deficit with respect to their bioscience nursing knowledge. There were no significant differences either in the reasons or the order of reasons between the respondents with diploma degree and BSN degree. As shown in Table 3 , the most frequent reason given for not having enough bioscience knowledge was 'the content of courses did not relate to clinical settings', noted by 39.2% of the subjects. The second reason was the 'superficial content of course materials' (19.5%). The third reason was "the lectures were delivered by medical staff, not by nursing faculty" (4.6% of diploma degree nurses and 10.3% of the BSN degree nurses).
When nurses reported that their bioscience knowledge deficit most needed
In the 5 clinical situations listed above, nurses reported that they felt their bioscience knowledge deficit most keenly during nursing assessments (57.8%) and no sig- Nurses trained in diploma program reported that more of bioscience courses listed above were taught by nursing faculty than did those nurses who had been trained in BSN programs. * <0.05 nificant difference were found between the diploma and BSN program attendees (Table 4) . The second most frequently reported bioscientific knowledge deficit situation for nurses with BSN degrees concerned communicating with other health care providers (19.0%). Diploma degree nurses said they were most aware of their deficit during performing nursing intervention (16.0%). The third most frequent time of concern noted was in situations in which they were educating patients (10.0%) for BSN degree nurses, while for diploma program graduates, the third most frequently noted situation was "communicating with other medical personnel." Responses were also categorized according to working units and we found no significant differences among the 3 groups where they all reported that their bioscience knowledge deficit was the most profound when they are conducting nursing assessment (See Table 5 ).
Order of frequency of subjects' response to suggestions for strengthening bioscience courses in training
The questionnaire listed four possible ways to remedy the situations brought on by lack of bioscientific knowledge in practicing nurses. There were no significant differences in the order of these choices between the nurses who had a diploma degree and BSN degree nurses, nor among working units. The respondents' suggestions to strengthen the bioscience course are summerized as follows: 1) to emphasize the link between bioscience courses and nursing practice (65%). 2) to integrate the bioscience courses into a nursing model and have them taught by nursing faculty (61%), 3) and 4) to increase the number of credit hours which are currently between 12 14 (34%) and to provide more anatomy and physiology laboratory experiences (17%). Bioscience courses the nurses felt to be most pertinent to the practice of nursing Among the 6 different bioscience courses listed in the questionnaire, physiology was reported as the most necessary (37.9%), followed by anatomy (18.6%), pathology (11.8%), pharmacology (9.7%), and microbiology (6.5%). When we categorized the responses by the working units of the respondents, the courses noted as most needed did not differ statistically (p=0.15, See Table 6 ).
Content areas which nurses felt should be covered in courses:
The lists of content descriptions are given to the subjects, and the responses are following.
Anatomy : The areas the nurses listed as being highly necessary were the neurologic system (65%), followed by the circulatory system (45%), and the endocrine system(39%).
Physiology : In this field, information on and understanding of the hematologic system was listed by (99.5%) of the respondents as being crucial. This area was followed by fluid and electrolyte balance (61%), the neurologic system (43%), endocrine system (43%), and the cardiovascular system (41%).
Biochemistry : Therapeutic diet was reported as most needed (53%), followed by nutrition (39%), and protein metabolism (30%).
Pathology : Pathology related to immune function was reported to be needed by 64% of the subjects ; infection by 46% and tumor by 41%.
Pharmacology : 47% of the diploma degree nurses and 50% of the BSN degree nurses reported that pharmacodynamics and pharmacokinetics are needed in prenursing training courses. Autonomic nervous system pharmacology was listed as needed by 42%.
Microbiology : Inflammation and immunity were cited as needed by 66%. Knowledge of the routes of infection was also reported as needed by15%.
DISCUSSION
To our knowledge, our study provides the first descriptions of bioscientific nursing knowledge deficit perceived among nurses in Korea, who for some time have complained about their lack of knowledge in bioscience areas. They were asked to examine that lack on the basis of their own experience and perceptions via a questionnaire. The administered questionnaire covered their perceptions of the reason why they lacked bioscience knowledge and when they perceived the knowledge deficit most seriously in the nursing field. In addition, the questionnaire also included the suggestions for the improvements of the bioscience course.
Out of 559 subjects who responded , 531 (94.9%) reported that they felt themselves lacking in bioscience nursing knowledge although more than 90% also noted that they had taken bioscience courses as undergraduates. When asked why the courses they had taken in bioscience were inadequate, respondents invariably answered that there was no link, or none that was made explicit, between the content of the courses they took and what they encountered during actual practice. It may be also due, in part, to the fact that over 50% of the diploma prepared nurses did not take biochemistry course. However, these results rather support the argument raised by other researchers working with other populations (Lynaugh & Bates, 1973) that it is crucial to provide an explicit link between bioscience and nursing practice in nursing curricula since a lack of knowledge in bioscience adversely affects the quality of nursing care and that nurses themselves are acutely aware of this deficit. Jordan (1996) suggests utilizing the case study approach to teach bioscience courses in order to inte- grate theory with practice. Clinical scenarios dramatically point up the realities of patient care and the need for applied knowledge for optimum care. It is also possible that the nursing faculties in Korea had made an attempt to reinforce biosicence knowledge in nursing curriculum which apparently may not have been enough for the student' need. Although bioscience courses are often taught by researchers in the field, the second most frequent reason given by the nurses for their lack of bioscientific knowledge was that the bioscience courses during their nursing training treated the subject matter superficially. That experts in their field offer only superficial knowledge in courses presents a paradox worth examining. It has always been assumed that, since bioscience courses were often taught by medical staff or scientists who were in the midst of conducting research in their specialty, the courses would be pertinent and dynamically relevant to the clinical setting. This argument is clearly articulated by Casey (1996) who points to the situation in Australia and New Zealand where the biosciences are taught by bioscience major faculties. Casey argues that in the biomedical model, the staff teaching the bioscience courses are in the field of bioscience and therefore can be presumed to provide vivid bioscience contents with cutting edge research data.
The nurses in our study, however, indicate that the opposite is more probably the case. Medical staff or science faculties are usually not that familiar with the detailed roles of nursing and know little of how the biosciences are connected to nursing practices. Unaware of the perspective of nursing and therefore of why the nurses need bioscientific knowledge, biomedical staff often prepare courses which are inadequate for nursing students, though they may well be adequate for medical students. The science backgrounds of nursing students are likely to be much different than those of medical students and it is understandable that the nursing students are often times ill prepared to deal with courses designed for non nursing major students.
On the other hand, those respondents who had received their bioscience courses from nursing faculty, who it is to be supposed do understand the needs of nurses, also claimed that their knowledge was insufficient for the duties they had to perform in clinical area. This may be due to the fact that many bioscience teachers with nursing degrees are not themselves specifically trained or, even, had additional training in the biosciences they teach. In Korea, most junior college nursing faculty do not hold a degree in the biosciences whereas often many faculties in BSN program who are involved in teaching bioscience courses hold a BSN degree in Nursing and a Ph.D. either in physiology or anatomy and this factor may certainly have influenced the results of our study.
In view of the recent emphasis on unique and independent role of nurses, it is alarming to note that the nurses in this study reported that they felt their lack of bioscience knowledge to be most debilitating as they perform those professional duties such as nursing assessments, communicating with other members of the health care team, educating patients, and nursing intervention.
Certainly an analysis of the nurses' responses in this study suggest that the relationship between the nursing process and the teaching of biological sciences in the nursing training curriculum needs to be improved in Korea and elsewhere as this study's conclusions concur with studies of other nursing populations (Jordan & Hughes, 1998) . That study made the credible claim that when nurses' understanding of physiology was adequate, they were better able to monitor patients and question or discuss medical decisions. Jordan and Reid (1997) also came to similar conclusions, noting particularly that overall patient care was improved when nurses were able to apply their knowledge of physiology to their tasks.
Recently, there appears to be a push toward bridging bioscience and nursing practice, to improve patient care on a global scale. For example, Cowan et al (1993) proposed a multiyear plan to enhance research and training for integration of biological and nursing sciences. They developed a research training program which utilizes biological nursing scientists. In Korea, a 'Society for the bionursing science' has been organized to standardize the bionursing science curriculum and provide national guidelines, to integrate bioscience knowledge into the nursing repertoire and to promote research in these areas as well. Just as the new millenium is highlighting demands that the role of nursing be expanded to meet the increased need for broad and holistic solutions.
We have to admit that there are limitations in our study. 1st, the information obtained from the respondents regarding undergraduate bioscience programs may not be accurate, being based on the subjects' memory. However, the primary aim of the current study was not to assess the level of knowledge of bioscience in general, but to make a comparison of the differences between 2 different programs. 2 nd , we should note that this is a pre-liminary study where we limited our discussion to the curriculum related to biological science in Nursing. Finally, we are limited in knowledge regarding the subjects who responded and those who did not.
In summary, our results demonstrate that many Korean RNs are acutely aware of a lack of proper bionursing science knowledge when they are implementing the nursing process, communicating with other medical personnel, or teaching patients regardless of the program attended. Today, nurses' observations are crucial to the quality patient care. Nurses in this study are not only aware of their lack in bioscience knowledge but also they have strong suggestions to remedy this deficit. The outcome of this study is clear: nurses need holistic knowledge and they need the ability to integrate and apply bioscientific nursing knowledge to their practice of nursing.
Therefore, research is needed which aims at finding out just how bioscience knowledge can be used by nurses in the present situation. Such research should explore the potential of bioscientific knowledge for further clinical uses as the role of the nurse becomes stronger and more integrated into patient care systems. Furthermore, future studies are needed to integrate and articulate related knowledge not only in bioscience courses but also in behavioral nursing courses.
